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PROBLEM TO BE SOLVED: To provide an ultraviolet-cured layer which can suppress ^ 

deterioration of a substrate, be formed on a substrate having poor heat resistance, realize high 3 

hydrophilicity and a high surface hardness, maintain hydrophilicity and restore hydrophilicity as "O 

occasion demands. ^ 
SOLUTION: The ultraviolet-cured layer is formed by irradiating a raw material of a cured layer 
comprising a silicon alkoxide compound with UV rays having a maximum irradiation wavelength 
at 315 nm or less. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ultraviolet curing layer obtained by irradiating UV whose maximum radiation 
wavelength is 31 5nm or less, and making the hardening layer raw material which mainly comes to 
contain a silicon alkoxide system compound harden this hardening layer raw material. 
[Claim 2] The maximum radiation wavelength of said UV is an ultraviolet curing layer according 
to claim 1 characterized by being 280nm or less. 

[Claim 3] Said UV is an ultraviolet curing layer according to claim 2 characterized by being UV- 
C. 

[Claim 4] Said UV-C is an ultraviolet curing layer according to claim 3 characterized by being 
what generated by the low-pressure mercury lamp. 

[Claim 5] claim 1 characterized by the illuminance of 254nm coming out two or less two or more 
0.01 mW/cm50 mW/cm in the exposure of said UV thru/or 4 — an ultraviolet curing layer given 
in either. 

[Claim 6] claim 1 characterized by the irradiation time of said UV being 30 or less minutes 1 
second or more thru/or 5 — an ultraviolet curing layer given in either. 
[Claim 7] claim 1 to which, as for said silicon alkoxide system compound, weight average 
molecular weight is characterized by being 1 million or less or more 1 000 silicon alkoxide polymer 
thru/ or 6 — an ultraviolet curing layer given in either. 

[Claim 8] claim 1 characterized by for a contact angle with water being 20 degrees or less, and 
being a hydrophilic property immediately after hardening by said UV irradiation thru/or 7 — an 
ultraviolet curing layer given in either. 

[Claim 9] claim 1 characterized by making a contact angle with water with 20 degrees or less, 
and being able to recover a hydrophilic property by irradiating UV after predetermined time 
progress from said UV irradiation thru/or 8 — an ultraviolet curing layer given in either 
[Claim 10] claim 1 characterized by the surface hardness measured according to a pencil 
scratch test (JIS K 5400) being more than 2B thru/or 9 — an ultraviolet curing layer given in 
either. 

[Claim 11] claim 1 characterized by having Inm or more thickness lOOOnm or less thru/or 10 — 
an ultraviolet curing layer given in either. 

[Claim 12] The manufacture approach of the ultraviolet-curing layer characterized by coming to 
contain the process which applies the hardening layer raw material which mainly comes to 
contain a silicon alkoxide system compound on a base material, the process which dry this 
applied hardening layer raw material, and the process which UV whose maximum radiation 
wavelength is 315nm or less is irradiated [ process ], and make this dried hardening layer raw 
material harden it. 

[Claim 1 3] The manufacture approach of the ultraviolet curing layer according to claim 1 2 
characterized by including the pre polymerization process which uses the silicon alkoxide system 
compound in said hardening layer raw material as a silicon alkoxide polymer in advance of said 
spreading process. 

[Claim 1 4] The ultraviolet curing layer layered product characterized by coming at least to 
contain a base material and the ultraviolet curing layer by which the maximum radiation 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2005/05/13 



JP,2001-279133A [DETAILED DESCRIPTION] 



1/12 ^—iy 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This docunnent has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the hardening layer formed by UV irradiation. In 
more detail, the base material of an organic system and an inorganic system is not asked, but it 
is conventionally related with physical and the technique which carries out hydrophilization of the 
front face of a base material by forming a hardening layer, without spoiling chemical property of a 
base material also in the front face of the base material for which formation of a hardening layer 
was impossible. 
[0002] 

[Description of the Prior Art] As for a surface hydrophilic property, it is common to be able to 
quantify according to a contact angle with water, and to call a hydrophilic property and the case 
of 10 degrees or less a super^hydrophilic property for the case where it is 20 degrees or less. 
And since generating of minute waterdrop is controlled and dispersion of light is reduced when a 
front face is a super^hydrophilic property, the front face of a super-hydrophilic property is 
excellent in fog resistance. 

[0003] As a technique which carries out hydrophilization of the front face of the base material 
which has high thermal resistance, it can illustrate covering a front face with a silica. The 
contact angle over the water of a silica is 0 degree, and it is indicated by the 51st page of "the 
interface and microorganism" (the June 15, 1986 version, sincerity bookbinding incorporated 
company) of Morisaki and the Hattori work that It is a super^hydrophilic property. Moreover, it 
has high surface hardness, a silica is low toxicity, and since it is physical and chemically stable, it 
is desirable. Furthermore, the silica is cheap, and since acquisition is easy, it is industrially 
desirable. 

[0004] The above silicas are classified into a crystalline silica and an amorphism silica. And the 
approach of making it into an amorphism silica is illustrated by applying the hardening layer raw 
material containing a silicon alkoxide system compound on a substrate, and calcinating it as a 
general method of forming the base material top of such a silica. Furthermore, a crystalline silica 
will be obtained if an amorphism silica is calcinated above 1050 degrees C. 
[0005] However, carrying out hydrophilization of the front face of a scarce base material to 
thermal resistance, such as resin and aluminum, had the case of being difficult, by the above 
approaches. 

[0006] As a technique which carries out hydrophilization of the front faces, such as resin and 
aluminum, ultraviolet rays are irradiated on a front face and, generally the approach of 
disassembling the water-repellent organic substance which has adhered on a front face is 
learned. However, by such approach, although effectiveness was accepted immediately after UV 
irradiation, there was a case where a surface hydrophilic property was lost by adhesion of the 
water-repellent organic substance for a short time. 
[0007] 

[Problem(s) to be Solved by the Invention] Manufacturing the light catalytic coat bound to the 
patent No. 2756474 official report by the amorphism silica by giving dehydration condensation 
polymerization, making the precursor of the amorphism silica containing a light catalytic 
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purpose, UV whose maximum radiation wavelength is 315nm or less is irradiated, and the 
hardening layer raw material which mainly comes to contain a silicon alkoxide system compound 
is provided with the ultraviolet curing layer obtained by stiffening this hardening layer raw 
material. 

[001 8] Moreover, the manufacture approach of the ultraviolet-curing layer characterized by 
coming to contain the process which applies the hardening layer raw material which mainly 
comes to contain a silicon alkoxide system compound on a base material according to this 
invention, the process which dry this applied hardening layer raw material, and the process which 
the UV whose maximum radiation wavelength is 315nm or less irradiates [ process 1 and make 
this dried hardening layer raw material harden it is offered. 

[DDI 9] Furthermore, according to this invention, the ultraviolet curing layer layered product 
characterized by coming at least to contain a base material and the ultraviolet curing layer by 
which the maximum radiation wavelength is fonmed in the hardening layer raw material which 
mainly comes to contain a silicon alkoxide system compound by irradiating UV which is 315nm or 
less is offered. 
[0020] 

[Embodiment of the Invention] The silicon alkoxide system compound contained in the hardening 
layer raw material in the invention in this application is guided by UV irradiation to the silanols 
which or more 1 four or less hydroxyl group permuted by silicon, and a lifting and an ultraviolet 
curing layer (it is henceforth described also as UV hardening layer) are formed in dehydration of 
UV irradiation for these silanols. Therefore, since a hardening layer is formed without carrying 
out heating baking, although the skin temperature of a base material rises slightiy by UV 
irradiation, it can be more preferably kept still more desirable at 50 degrees C or less and low 
temperature 70 degrees C or less 90 degrees C or less. 

[0021] For this reason, it is controlled that physical characteristics, such as a configuration 
(deformation by heat) of a base material, a mechanical property, an optical property, a magnetic 
property, and electrical characteristics, deteriorate. Moreover, chemical inconvenient generating 
of the impurity with which the chemical property of a base material deteriorates and which is 
contained in a base material being spread at the time of the hardening stratification is also 
controlled. . 

[0022] Therefore, it cannot be based on heat-resistant extent, but UV hardening layer of this 
invention can be formed on the general-purpose base material of an organic system and an 
inorganic system. 

[0023] In addition, UV generally used with the technique of UV hardening is called UV-A by the 
high-pressure mercury lamp, and since the maximum radiation wavelength was 365nm and long 
wavelength, it was low energy. For this reason, there was a case where energy may be 
insufficient for advancing a hardening reaction enough, consequently poor hardening of UV 
hardening layer, hydrophilic lack, and the lack of surface hardness occurred. 

[0024] On the other hand, 315nm or less of wavelength of the maximum radiation of UV used by 
this invention is 280nm or less preferably. That is, although two or more components from which 
UV generally has a spectrum and wavelength differs are included, 315nm or less of wavelength of 
a principal component is 280nm or less preferably. 

[0025] Therefore, the maximum radiation wavelength of UV used by this invention is short 
wavelength, since it is high energy, poor hardening of UV hardening layer is controlled and a high 
hydrophilic property and high surface hardness are realized. 

[0026] moreover, as a UV used by this invention, it is high energy and industrial use is easy — 
etc. — a reason to UV-C is desirable (the hardening layer by UV-C is also henceforth called 
UV-C hardening layer). 

[0027] And UV-C can make it generate with a desirable gestalt industrially with a low-pressure 
mercury lamp or an excimer lamp. 

[0028] The contact angle with the water of UV hardening layer of this invention is immediately 
after hardening by UV irradiation, and can be most preferably made into 1 degree or less 5 
degrees or less still more preferably 1 0 degrees or less more preferably 20 degrees or less. That 
is, in the case of 20 degrees or less, in the case of 10 degrees or less whose UV hardening 
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are desirable, 900000 or less are more desirable, and 800000 or less are still more desirable. 
[0039] Next, the production approach of UV hardening layer of this invention is explained. 
[0040] The hardening layer raw material in this invention dissolves or distributes [ homogeneity ] 
a silicon alkoxide system compound at a suitable solvent, and is prepared. 
[0041] Although it will not be limited as a solvent especially if a silicon alkoxide system 
compound is distributed to the dissolution or homogeneity, what is easily evaporated in a 
desiccation process is desirable. Specifically, organic solvents, such as ketones; benzene, such 
as esten acetones, such as alcohols; methyl acetate, such as methyl alcohol, ethyl alcohol, and 
propyl alcohol, and ethyl acetate, and a methyl ethyl ketone, toluene, a xylene, chloroform, a 
pentane. a hexane, and a cyclohexane, etc. can be illustrated. 

[0042] Moreover, a silanols generation reaction catalyst, a silanols dehydration catalyst, UV 
curing catalyst, surface activity material, a stabilizer, a desiccation control agent (formamide, 
dimethyl formamide), etc. may be added by the hardening layer raw material if needed. 
[0043] What contains the silicon alkoxide system compound (monomer) of predetermined 
concentration in producing UV hardening layer in this invention from a silicon alkoxide polymer is 
prepared, it precedes applying to a base material, and the hardening layer raw material which is 
80 degrees C or less in 1 -degree-C or more temperature preferably, is five or less years 5 
minutes or more preferably, and contains the silicon alkoxide polymer of desired weight average 
molecular weight by carrying out the pre polymerization of the silicon alkoxide system compound 
(monomer) can be prepared. 

[0044] In addition, since it says that a reaction progresses to homogeneity, as for a pre 
polymerization, it is desirable to carry out by the heating method. 

[0045] Moreover, in order to obtain the silicon alkoxide polymer of desired weight average 
molecular weight, the mole ratio ([water] /[a silicon alkoxide system compound (monomer)]) of 
water to a silicon alkoxide system compound (monomer) is preferably made or less [ 0.1 or 
more ] into 100. 

[0046] In addition, the rate of occupying in the whole hardening layer raw material of a silicon 
alkoxide system compound can be expressed as an amount (Si02 conversion) of Si02 produced 
when dehydration of the silicon alkoxide system compound is carried out completely. And more 
than 0.01 mass % is desirable at Si02 conversion, more than 0.1 mass % is more desirable, more 
than 0.5 mass % makes it still more desirable, it is, and the rate of occupying in the whole 
hardening layer raw material of a silicon alkoxide system compound in order that UV hardening 
layer may have sufficient thickness and may realize a sufficient hydrophilic property and surface 
hardness is **. Moreover, in order to control gelation and to advance a pre polymerization at a 
moderate rate, below 30 mass % is desirable, below 20 mass % is more desirable, and below 10 
mass % is still more desirable. 

[0047] Furthermore, in a pre polymerization process, basic catalysts, such as acid catalyst; 
ammonia, such as; hydrochloric acids, such as organic solvents, such as ketones; benzene, such 
as ester; acetones, such as alcohols; methyl acetate, such as methyl alcohol, ethyl alcohol, and 
propyl alcohol, and ethyl acetate, and a methyl ethyl ketone, toluene, a xylene, chloroform, a 
pentane, a hexane, and a cyclohexane. a sulfuric acid, a nitric acid, and an organic acid, TEA, a 
pyridine, and DMAP. etc. may be added. 

[0048] In addition, in a pre polymerization process, if the silicon alkoxide polymer under 
polymerization becomes more than critical molecular weight, a polymerization reaction advances 
quickly and the system of reaction may gel. In this case, when a high-concentration silicon 
alkoxide system compound (monomer) is made to react at an elevated temperature and the 
molecular weight of a silicon alkoxide polymer serves as a desired value, the concentration of a 
silicon alkoxide polymer can be reduced by dilution, reaction temperature can also be reduced, 
and it can control that the system of reaction gels in the first half of a pre polymerization 
process. 

[0049] The hardening layer raw material obtained as mentioned above is applied on a base 
material by a dip coating method (dip coating), a spray coating method, the spin coat method, the 
flow coat method, the roll coat method, the meniscus method, etc. 

[0050] About coverage, it is acijusted so that UV hardening layer of desired thickness may finally 
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refrigerant can be used for hardening and coincidence and a base materia! can also be cooled. 
Also in this case, the temperature rise of a base material can be controlled effectively. 
[0059] In the ultraviolet curing layer layered product of this invention, other stratum functionale 
can be prepared if needed besides UV hardening layer. 

[0060] For example, substrate layers, such as a protective layer, a diffusion prevention layer, a 
glue line, and a catalyst bed, can be formed in the bottom of UV hardening layer. Since the good 
adhesive property between UV hardening layer and a base material is realized, specifically, the 
spreading layer of a silane coupling agent etc. can be formed. 

[0061] Moreover, as shown in drawing 6 , UV hardening layer 60 can be formed as a diffusion 
prevention layer of the impurity from a base material 50, and the ultraviolet curing layer layered 
product by which the laminating of the ultraviolet-rays transparency layer 70 and the 
photocatalyst layer 80 was carried out on it can be illustrated. 

[0062] Since UV hardening layer 60 is excellent in a hydrophilic property in the above 
configurations, when the raw material of the ultraviolet-rays transparency layer 70 is applied, 
generating of air bubbles etc. is controlled, and the defect between UV hardening layer 60 and 
the ultraviolet-rays transparency layer 70 is controlled. Consequently, high bond strength can be 
realized and degradation of an optical property is controlled. 

[0063] Moreover, since a base material 50 is maintained by low temperature during formation of 
the uitraviolet-rays transparency layer 70, it is controlled that the impurity contained in a base 
material 50 is spread. For this reason, it is controlled that the photocatalyst layer 80 deactivates 
with an impurity. 

[0064] As an example of an application with desirable UV hardening layer of the invention in this 
application, the resin ingredient with which fog resistance, such as an ocular, a glasses lens, 
goggles, and stomatoscope for dentistries, is demanded can be mentioned. Especially recovery of 
the hydrophilic property by UV irradiation is a sanitary approach from the sterilizing properties of 
ultraviolet rays being expectable in the field as which sterile conditions, such as stomatoscope 
for dentistries and an ocular, are required. 

[0065] Moreover, the tube made of resin with which a liquid flows the interior can be mentioned 
as other examples of an application. Air 20 can be extracted without generating (30) and fine air 
bubbles like, in order that [ which was shown in drawing 5 (a) by forming UV hardening layer of 
this invention in the inside of the tube made of resin with which a liquid flows ] a liquid (ink 10) 
may transmit and flow the wall of the tube made of resin. 

[0066] In the ink liquid transport pipe of an ink type recorder, since liquid transport without a 
deficit can be performed and smooth record is realized, such a property is desirable. Moreover, in 
the ink reservoir section of a ball-point, since ink air^bubbles removal and the stable liquid 
transport to the nib section are realizable, it is desirable. 
[0067] 

[Example] Although an example explains this invention further below at a detail, these do not 
limit this invention at all. In addition, unless it wrote clearly especially the following, the reagent 
etc. used the commercial high grade article. 
[0068] (The evaluation approach) 

(a) Contact angle : the contact angle with water was measured using the contact angle 
measuring device (CA-D by the consonance interface science company). In addition, the 
minimum value of a measurable contact angle is 1 degree, and, in the case of not more than this, 
the contact angle was made into 0 degree. 

[0069] (b) Surface hardness : it is JIS as an index of surface hardness. K The pencil scratch test 
was performed according to 5400. and the pencil degree of hardness was measured. 
[0070] (c) weight-average-molecular-weight — the tetrahydrofuran of 1 00 mass **** — a 
sample — dissolving — the TOSOH CORP. make — the weight average molecular weight of 
polystyrene conversion was measured by GPC using HLG-8120. 

[0071] (d) Infrared spectrum (IR) : the film was produced on the sheet of polyethylene and the 
Fourier transform infrared spectrum (FT-IR) was measured by making the sheet of polyethylene 
into a background using 740 made from Nicolet. 

[0072] (e) X diffraction : prepare a sample on a glass plate, and it is failed from a glass plate to 
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it is 5B (UV-C hardening layer IX 5H (UV-C hardening layer 2), 3H (UV-C hardening layer 3), 6H 
(UV-C hardening layer 4). and 6H (UV-C hardening layer 5). and it turned out that especially the 
UV-C hardening layers 2-5 have sufficient surface hardness. 

[0081] As mentioned above, without carrying out heating baking, the hardening layer formed by 
carrying out the UV-C exposure of a silicon alkoxide or the silicon alkoxide polymer showed the 
lasting super-hydrophilic property, and it turned out that it has sufficient surface hardness. 
Furthermore, when, as for these properties, a hardening layer raw material contained a with a 
weight average molecular weight of 1000 or more silicon alkoxide polymer, it turned out that it 
excels especially. 

[0082] (Examples 2-6 of a comparison) The baking hardening layers 1-5 were produced from the 
hardening layer raw materials 1-5 like the case of the UV-C hardening layers 1-5 except 
performing heating baking for 20 minutes at 1 50 degrees C, without carrying out a baking 
hardening layer 1-5 UV-C exposure. Then, aging of a contact angle was measured and it was 
shown in drawing 2 (**:baking hardening layer 1 , **:baking hardening layer 2, **:baking hardening 
layer 3, Oibaking hardening layer 4, +: baking hardening layer 5). In all cases, the contact angle 
was 30 degrees or more. 

[0083] (Property analysis of a hardening layer) The hardening layer raw material 5 was applied on 
the glass plate, and it dried, and UV-C hardening of this was carried out like the case of the UV- 
C hardening layers 1-5, and the obtained hardened materials were collected. This actuation was 
repeated several times and the crystallized state of a UV-C hardened material was enough 
analyzed with the X-ray diffraction method after acquiring the hardened material of an amount. 
Consequently, the clear peak did not exist in a dependency whenever [ diffusion angle / of 
dispersion reinforcement ], but it turned out that it is an amorphous state. 

[0084] Next, the hardening layer raw material 5 was dried after spreading by dip coating, this was 
dried on the polyethylene sheet, and the sample 1 was produced. Next, baking hardening of the 
sample 1 was carried out for 20 minutes at 100 degrees C, UV-C hardening of the sample 2 was 
carried out like the case of the UV-C hardening layers 1-5 again, and the sample 3 was 
produced. 

[0085] FT-IR of the obtained samples 1 -3 was measured, and the spectrum was shown in 
dra win g 3 . In d raw ing 3 , each absorption peak in 1467cm-1 and 720cm-1 originates in 
movement of the ethylene in a tetra-ethoxy silane, and the absorbed amount to the base is small 
in order of hi, h2, and h3 again at the order of II, 12. and 13. This means that the abundance of an 
ethoxy radical is decreasing in order of samples 1. 2, and 3. therefore, heating baking — 
comparing — a UV-C exposure — more — many ethoxy radicals — a hydroxyl group — a 
permutation — now. it is guessed that it is and, for this reason, it is thought that the UV-C 
hardening layer has the high hydrophilic property. 

[0086] Moreover, that many hydroxyl groups have arisen has suggested that a lot of silanols are 
generating. For this reason, in the case of UV-C hardening, it is thought that embedding is 
carried out into a UV-C hardening layer, without the water molecule produced in the dehydration 
of a silanol evaporating, since it is guessed by the dehydration of a silanol that a lot of water has 
arisen and heating baking is not especially performed in a UV-C hardening layer. Therefore, it is 
thought that water maintenance is carried out, consequently a high hydrophilic property is 
realized, and UV-C hardening layers are imagined to be a lot of things by which it is maintained. 
[0087] In addition, the absorption peak in 1068cm-1 and 1020cm-1 can guess that it originates 
in annular and a chain-like siloxane compound, a reaction advances in order of samples 1, 2, and 
3, respectively, and the ratio of a cyclosiloxane compound is high. 

[0088] As mentioned above, although the UV-C hardening layer was an amorphous state, it 
turned out that the conventional amorphism silica checked in a baking hardening layer is 
different chemistry and a different solid state. 

[0089] (Examples 6 and 7) The hydrochloric-acid 2 mass section and the ethyl alcohol 86 mass 
section were mixed 36% as the UV-C hardening layer 6 and the 7 tetra-ethoxy silane (KISHIDA 
chemistry) 6 mass section, the water 6 mass section, and a hydrolysis catalyst, it cooled to the 
room temperature, and the hardening layer raw material 6 was prepared. 

[0090] Next, the hardening layer raw material 6 was reacted for eight months at 5 degrees C, 
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amount by which a hydrophilic property is maintained for the direction at the time of forming a 
UV-C hardening layer in resin by comparing with the result in the case of the aluminum shown in 
drawing 1 . 

[0102] (Example 9) without it prepares two groups of pipets made from PE with a capacity [ as 
shown in UV-C hardening layer 9 drawin g 5 ] of 2ml and forms a hardening layer in one group — 
as the example 1 0 of a comparison — already — one group was made into the example 9. About 
the example 9, the diluent (TOKYO OHKA KOGYO MOF) was added to the hardening layer raw 
material 5, and the hardening layer raw material 6 was applied to the pipet wall by attracting and 
injecting the hardening layer raw material 6 adjusted so that silica conversion solid content might 
become 2% to 2ml marked line of the pipet made from PE. Subsequently, the solvent was 
volatilized from the spreading layer and the UV-C hardening layer 9 was formed by UV-C 
exposure after desiccation using the 200by SENEN zinnia ring company W low-pressure mercury 
lamp. In addition, 8mW /of illuminances of 254nm was set to 2 cm, and irradiation time was made 
into 2 minutes. 

[0103] Next, when the pipet of each group was made to attract 1.5ml (cyanine blue water 
solution) of ink and the behavior of the ink in an after [ suction ] pipet was observed, in the 
example 10 of a comparison, many air bubbles were accepted in the interface of ink and a pipet 
to air bubbles not having been accepted in the interface of ink and a pipet at all in the example 

9. 

[0104] Furthermore, in order that ink 30 might transmit and flow the wall of a pipet as shown in 
drawing 5 (a) in the case of an example 9 when 0.5ml of ink is dropped and the penetration 
situation of the air from a point is observed, the air 20 which advanced from the point was easily 
permuted by ink 10, and ink flowed out in the good condition. On the other hand, since ink is 
transmitted and does not flow the wall of a pipet as shown in drawing 5 (b), in the case of the 
example 10 of a comparison, it is in the condition of air 20 that ink 10 was divided up and down, 
and the outflow of ink has stopped it. 

[0105] Furthermore, ink was flowed out [ no ], indoors, after one-month neglect, even if it 
attracted ink again, air bubbles existed the pipet in an example 9 in ink and an interface, and it 
was checked that the outflow of ink is also good. 

[0106] (Example 10) Mixed the hydrochloric-acid 2 mass section and the ethyl alcohol 86 mass 
section 36% as the UV-C hardening layer 10 tetra-ethoxy silane (product made from KISHIDA 
chemistry) 6 mass section, the water 6 mass section, and a hydrolysis catalyst, this was made to 
react for eight months at 5 degrees C, and the hardening layer raw material 8 containing the 
tetra-ethoxy silane polymer of weight average molecular weight 15000 was prepared. And in the 
obtained hardening layer raw material 8, anatase mold titania sol STS-01 (Ishihara Sangyo 
Kaisha, Ltd. make) was mixed so that the number of mols of a silica and a titania might become 
the same, and the surface layer raw material was prepared in it. 

[0107] Next, as a base material, blue plate glass (Matsunami glass incorporated company make, 
micro slide glass) was prepared, the illuminance of 254nm irradiated UV-C during 2 minutes in 
the hardening layer raw material 8 by 8 mW/cm2 after spreading and desiccation and using 
200made from SENEN zinnia ring W low pressure mercury lamp so that the thickness after 
hardening might be set to 150nm by dip coating, and the UV-C hardening layer 10 was formed. 
This UV-C hardening layer 10 is formed in order to control diffusion of the alkali network 
modifier contained in blue plate glass. 

[0108] In addition, the surface hardness of the obtained UV-C hardening layer 10 was as high as 
7H enough, and this was the same value as the surface hardness of the hardening layer formed 
of 500-degree C baking described later. 

[0109] Then, on the UV-C hardening layer 10, the illuminance of 254nm irradiated UV-C during 2 
minutes in the surface layer raw material by 8 mW/cm2 after spreading and desiccation and 
using 200made from SENEN zinnia ring W low pressure mercury lamp, the laminating of the UV-C 
surface layer was carried out so that the thickness after hardening might be set to lOOnm by dip 
coating, and the layered product 1 was produced. 

[0110] (Example 11 of a comparison) On the blue plate glass used by the baking hardening layer 
8 above, the baking hardening layer 8 was formed by performing heating for 20 minutes for the 
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damages claused by the use of this trans i at ion. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is drawing showing aging of the contact angle of UV hardening layer. 

[DraMng.?] It is drawing showing aging of the contact angle of a baking hardening layer. 

[Drawing 3] It is drawing showing FT-IR spectrum of a hardening layer. 

[Drawing 4] It is drawing showing aging of the contact angle of UV hardening layer. 

[Drawing 5] It is drawing showing the condition of the ink in the pipet made from PE. 

[Drawing 6] It is the mimetic diagram showing the example of the laminated structure containing 

UV hardening layer. 

[Description of Notations] 

10 Ink 

20 Air 

30 Ink Which Transmits and Flows Wall 

50 Base Material 

60 UV Hardening Layer 

70 Ultraviolet-Rays Transparency Layer 

80 Photocatalyst Layer 

90 Ultraviolet Rays 



[Translation done.] 
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-So 

[0 0 6 3] *fc. ^^Ii]^il»7 0(D}f^J5S;4'l=fct^ 
T, «*t5 OI*ejaiciS:fc+L-i)fci6. »tt5 0|Z-&*+L 

J«JS 8 O *<^iM1«5lc * y ^S-r -5 c t $ o 
[0 0 6 4] *M^0^OU VSEIblKDST^LL'^ffljt^J.t 

P F«3lg^(D RfeSIt ^l!M*t*4 * * If -5 ;z t A< 

[0 0 6 5] $fc. ■fteCDffli^^PJi: LT. P9Si5^i]Si*:A<jJS 

■r-5Ci:lzJ:y, 05 (a) I=:5iLfc^lc, jg^*: (-f > 
^7 1 O) A<1»fltS5^o.-^CDI^M$G+PoT5it;h.^f-46 
(3 0) . ^ffl*^l,^m;a*<^^-r'5ci:^f <. 35^2 0$ 

[0 0 6 6] zo^tEittsi*, >r>^seiEisti-a)-f 

[0 0 6 7] 

[|ll6S^5iJ] lUTI-ll]5S<5iJI-J:oT*feB^$MI-»aai-ltt 

BJ^i)A^ c*tf>i±, *^B^$<5jt,iss-r-5t.©-ei±^c 
[0 0 6 8] 

[0069] i^) ^mmm.^m^moiinmtLx. 
jis K 5Aooizmcxism^\m^m^niK$& 

[007 0] (O) mmw-i^^A^m. : -i o 0 K&umoi 
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H LG-8 1 2 O^ffit^T. G P CICJ: y;KUX^U> 

[007 1] (X) *n;^'<^ h;u ( I R) itK'jx^ 

— h^/^-vi^^f^l/ Kt LT. Nicole t ttS7 4 
OSffllV -7— 'jX^^f^atA^^ h;U (FT-IR) 

5^;ilr J: y 3 O" An?) 9 O' ©efflT-. 3S^a«itt«G 
e i g e r fie x^fflL^THSLfco 
[0 0 7 3] (HJfe^Jl-S) UV-C^<bBl~5 

a»gp. AD7k^i-«Mj«t LT 3 6%^^2M»a5fcJ:U: 

fflSLfc. ^a>^^, Si02«4mfil*1. 7 3Sfi% 

[0 0 7 4] ^1bHll#4i ^ s^c-ce^^-^PBlSje 

sia-. Ma^JQ^j-^ai ooooro^h^xh+i/«>^ 

S I 02gSS:»l* 1 . 7 3Ka%t:fe-5. 
[0 0 7 5] ^fc. h^X h=t->v3>lrK^Mj«-V' 

•;0Sij$^i)o. sjss-ti-. sa^J^^JTS^2 8 o oic l 

fcHTBgaT?fe-5MO F P-S I - F i lm-803 1 5 
(m^CS-lb^MO FS I) (C, mmCO^^MX' $)^MO 

F^mm (m^fSibxIgS) ^ijp^i)C:iirj:y. s I 
02JftS:r-5Ka%t L/ce!<bJl)^^^3 ^PSLfr. 
[0 0 7 6] HI". MO F S I $4 0°C-t? 1 V^FbISJE 

$1^-, ^<D^, MO F4&»?sij(Ccfcy4tiRLr> ma^pj*! 
»T^ai 5 o o o(7>-T h^x h=^p->e^5>m^{*^, s 

i 02*ff-e5Ma%#t;S<bSS!|^4 ; MO 
FSI^4 0°Ct?2. 5 >r^rs1S)*:$-t+. ^03^. MO 

F#if?sij(-iy#i5!ur. sa¥±5^i-^«5 2oooo 

(O'f- h^X h^->i/^>«^i*:*. S i 02gSS:-C5« 

a%^t;®<b)lJl*4 5 ^ISS! Lfco 

[0 0 7 7] m^t Lxyjvzt^^mWiL. mm^<DT 

;u£ (7Xl^?=fr-5t*fi!t^tt. 6 9° ) ^uv:ti/>^;f 
51^b^ro^J5A<6 O nmttC*«, ;lS)i^^iSS 

Lfc^ajiic J: y . «nb^®« 1 ~ 5 ^ . ^H^^m^ 

ig'JT (•fe>x>y-T'J>^*tt^2 0 0WffiJ±7Kig5> 

^fflt^T, u v-c£PBlfKfi<ilc^!l:mFBim?QA<2 

1~5$ffJfiELfco TSfc. «Hb:^;4<DP$fflt LT, 25 
4 nmCDU VB§S6<1 OmW/cmZ-C, — ESfcytD 
U V-CfiBS>fB#fflA<4 0 8X7) h>4'-;U*P$-3lHiaja$ 
e!<b^?Tof=. Z.<Dm. T;U5S*5a>;gSl*4 B'C 

[0 0 7 8] U Vggl^it^rou v-c?Hb)i 1 ~ 5(r-o 



5' . U V-CSjbJl2~ 5A<0*' T'fcofco ^fc. ht 

WD 1*. 2 0. 5° r-fco/io in*.. uv-ciiUbB 

1 ~5a)ttM^(i±r 5° ]UTT-S8ig7Ktt-efcy, iff 
(r, UV-C^g^bM2~50lK7XttA««*tTL^^Zt3!)< 

m^tzo 

[0 0 7 9] UVBi^t^lr. U V-Cig-lbJl 1 ~ 

5 st/ttSj^jiji corpus $Mp«9(cteaL. SM^l©»cM 
B#r^i->y-ri.^^b^;iiisLfco MCI. fifa^7 smmo) 

't(nm<Dm9An(Dmtt.m^Ltzo $£S^Iini::^L 
H*. Biiu v-c^-lbB K A(iu v-c^-fbil 

2. TliU V-C®^b)i3. •1*U V-GJ!l'lb)l4. X 

^1 J:y5Bt)7!)\^C®y. UV-C®^bJ11~ 
5(7)i^7Kttl*«B#Fa1igMm4,ift#$^fco UV- 
CS^bg 2 ~ 51*7 O^FBligi©^ 4,1^7X14 &^L. 0~ 

5Il#raro|Eg8-^?ld:^^a7lc14^^t^LTU^fco uv 
-c^nsgi^-rscfc. ;i*tc,a>s*tfca7ktt^is](i 

[0 0 8 0]AD;^r. U V-CSE-fbHl ~5(Da®®JS 
^a9S-r-i)ts 5B (UV-CS-fbHD . 5H (UV 

-C?Hbli2) . 3H (UV-cmtm3) . 6H (U 

v-cwitm4) . 6H (u v-csubjis) -c&y. 

u V - c witm 2-5 tt+^)-/d:ssM« ^ -5 c 
tt<m^tzo 

[008 1] JU±J;y, ADgftJ^lEf -5C t^f < . v'jrj 
^T^Ua^v- K\f'>'j3>T;U3+-> KS^tt^^U V- 
CMWr-5^i:t::J:y}^JSS^fc«HbBI*. ifgSttO® 

Ml-. C^X<b(D!f$tt(*. ®^bll)^*4A<. m«¥lSl»Ta 
1 oooui±<©->'J=i>7';u=jJfv Ka-&<*^^trii 

[0082] (ttwtmz~e) i^fsmitm-t ~5 

m^nvmmt. uv-cmtmT -scDm^tmmz 
LT . mtmi^n i ~ 5 j: y . mj&mitm 1 ~ 5 ^i^m 
Ltzo -f-oa. mfAnayf&m'^it^m^L. mz (a -, 
^f^witm 1 . A : mf$.mtm 2 , v : ^e^fig^'ibw 3 , 

O : i^mtm^. + : mjS.mitm5) iZ^Ltz, itX 

[0 0 8 3] mibm<Dn^mm witmrnns^^'^y 

m-^f^mzLxuy-cmitL. mi^htzmt<^^^ 
itsiLtzo zomi^^^si^mmL. +^R(DWitm^^m 
^. x^iEi8f}£i=j;y. uv-cmim(o^¥B^m^m 
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[0084] ^XIZ. ^<bJiJlS5$7t^'JX5^U>->- h 

tzo ia*4i^i oo''c-c2o^i-PB% mss.mitLx 

LTUV-C^^bLT. K*43$f^SiLfco 
[008 5] mi^ittzUn 1 ~ 3 CD F T - I R 

X'<^7 hVU^SSIC^Uyi. glSlCfct^T. 146 
7 cm-lai/T 2 O cm-1|Cfclt-5?Rl|Rfcf— ^'li. l^-f 

3(DJI1IC. ^fc. hu h2. h3fl)IISI::'J^^ < '*oTl^ 
4o CKD^Itl*. tti^l. 2, SflJIUlCX hdF->«a)?¥ 

JK(?Ei:l±«£LTU V-CfiS|tlzJ;y. J:y^gfeCDXh + 

V - cs^bglSSt^i^TKtt^* L-r i^^ t #^ t);h.i>. 
[0 0 8 6] 7ma*<^gi^^l:rL^4c<t(i. ^ 
*<;>->^y — ;uSA<^/$ ur L^-5 z <!: ^iiri^ Lr u^-5o 
ccofctf). u v-c®lbfl3^(-ii. ;i'roflS7KJ5 

^ ^ — ;KDflJi7KRf5T'^ i:fc7K^i-TA<mib-r ^ C <!: 
<. U V-C^<bJl'ti|C^S$;h.ri.^'5i:#^^^-&o 
«£oT. UV-C^l■(b@li#S©*«ftLrL^S^:#X 

[0 0 8 7]JJffc\ 1 O 6 8 om-1S.UJ 1 0 2 O cm-1 
JF-9->'(b^!^lcS*-r-5)t,(D-C. 14*41, 2, SCDimr 

~ I mmn (° ) 

uv-cm^tme o 

^mmitme 6 2 
i^^m.itm7 4 6 



[o o 9 5] S 1 cky, uv-cSHbHli, iK^KttfcJ; 
tz. UV-ca)figStlcJ:y. PEi/-H(C^J^^!i>JgyA< 
[GO 9 6] Jjffc\ !^^®^b^l6&l/:7(^)li^|::^Jt^ 

*DSft;ag$i so'ctLTiSlfiglUbgoj^fig^iii^ 
fcA^ PE->— F. <SJKL. l^figeHbS^J^fiE-r 

[0 0 9 7] Sfcs iiI-lbPI^*'46Ai;7roiil<b$u V- 
A^MIir-r-5Ci:l=J:yiai^fcj!)<. ?HbS*^SCi:li 
•C^^CA^ofr. HD*>, 3 6 5 nm<DBgJS*<8 OmW/c 

m^tmoMihtiV. 3 0:5^PBli:»5ftBtrBlroUV-A 



[0 0 8 8] iii±<fcy. uv-c®<bBii, I^^Ktt® 
-> y * i: liP^f ^ ^bi^fc «fc i;@{*:4^t® -e fc -5 :: t A< 

[0089] {mmmejsLiS7) uw- emits eRif 

7 

?^;uT;ua— ;u8 e^iSB^jg^L, M;a*T?)%aiLT 
®<bJill*46 $ffl«Lfc» 

[009 0] SHbJl)S*46^5°C-C8':r^StD; 
aa^Fta^j-^fil 5 O O 0©T^ h^X h^i/i^'^V 
S^«:$#t?®<b^j^^St7 ^PSLfcc 

[0 09 1] ®<bMI^*^6&l/7 T^yx^UV (P 
E) ix— hJtlc. SHbB#a)@J»A<8 O nmt^fSJ:^;! 

mmzxmmLtz'^. mM^mf^L. -b>x>i;-7y 

2 O O W(£l±7kigW ( 2 5 4 n m(DBSS 8 mW 
/cm2) ^2^^rBlfig|tLr. U V-CM^bJl6Si;7 
$ff$fi£L/=o CCDS*, P Ei>— h(0;SSl*, 4 8''Ct'tf 

[009 2] (ht^^ij7:RU:8) ^m®^bll6^ti;7 
^fr, U V-CSBWlc<i;y P Ev— hA<tt];g$4x-5(D<t 

l^i:;SJgT?$)'5 4 8°cr';^fi)<;S11b-r-5>JiAm*. uv-c 
mtmes.U7(D^-^tmmizLx. ^mwitmeisiu 

[0 0 9 3] (tstgifw) \ii±xm^i^tzmtm^M>^ 

1 l=*Lfco 
[0 0 9 4] 

[ai] 



^BgS 

3B 

5H 

26 



[009 8] mmma) uv-c®<bS8 

O. 2mmJlfl)PSF (7Ky-9-;U7:=l-><Mfli) tg^*fig 
L Hfrro7Kt(Df$M^ltt. 8 2° ) . UV7^y>;3fe 

zm^'n-:>tz^(D^ 2 ^.^mmL. ^ i^iz\twitm 

^^f$,ifr (J±^0IJ9) , teroi ^lC(i;ia;£(Cj:y® 

<b^a)ISJlA< 6 o n m S J: -5 «HbBll^ 5 $^?!r 

-bvxi^v-T y >'>*ttS!2 O 0WlSI±7klI^>^ 
^fflL^r, 2 54 nmOSgSA^I 0mW/cm2(D^fr 
U V-ClrJ:«,®<b^2^J-Pa?TL^, UV-C?Hb 

ma^mmLtzo 

[ o o 9 9 ] u V - cmm^'^<Dm?&fk Ltz t c 

5. U V-C?Hb)lA<ff^i?e*tLTL^/d:t''PS Fl*3 6° 



(9) 



2001-279133 



*aIlltl^^fe^tl-J:ysJ^uv-c^!is^^^TL^. ^©a^o 

@(iu v-c?l^bg8. OI*tfc^«"J9Cc|i-r'l)$S«^, 

[0 10 0] 0 4 JjyK&A^'feiiy, UV-CS-fbgS 

fl)iS*tttt, 6 0 0i*Pats5«^raigigat$I^S*t 

[01 01] ju± J: y , >> y 3 >t;u3 K-^-> y u 
a7Mb LT33 y . ^-(Dt±^A<:g»JFBii~^y= y mn^^^ 

Ci:A<*iJofc„ ^fc. Ell (C:T^LfcT;USO)«^a)l^S 

tJt^f -5 Cilery. ^Bii-uv-c®^bJg^je^L 

[0 10 2] (||JE^J9) UV-C{S<bg9 
L. 1 lfl::li?Hb)l^}f^J«-r-i>ct^j<tb«#Jl o t L 

^itmmmsiz^^m (m«^5^bxllMMOF) 

^ , y * 2%t'ti:SJ:3iSSU tzWitM 

"r-sc tt?e'<-v h^mizmtmmne^mifiLf:!. -/k 
-ry >^^ttS!2 0 owi£E7Xffi^i/>''^fflL^r. uv 

-CfiBStlzJ; y U V-C^1b)l9$ff^/i!iLfco 2 
5 4 nma5KSIi8mW/cm2i: L, SSJ^^p^li a^j- 

[o 1 o 3] #af<De'<'y Mc-O-? (i/T— > 
::^;u-7X?§;'S) ^ i . sm i HR^i^ti-. tR?i*e'<-v h 

I^JifL. itnmt OX\t-< ><? tif^y htO^miz^ 
[0 10 4] HlC, 'f >-j7 $0. . 5m I jSTLr. 5feJffi 
li^liias (a) ICSi-rJ:^!-. tf'<'V hG)WS^-<:^ 

(b) (=:^-rJ:5lc. e'^-v h 0)1*511 ^'<>'j7A<et)o 

[0 10 5] SIC. ^rro-f >^$;7itaJL. SI1S0IJ9IC 
*Jlt-5f'<-v K^SrtT?1 y^tee^s ISt/'f v^^ojqa 

1I^^T^^ oTt.'l' ,!:l?®<tlclS:m;Sli#^-fr-r. s 
tz. ^ ly<7(D^tiii,&iii-X'&iCtAmm^M.tz, 



[0 10 6] (|I16«IJ1 0) U V-Cil-lblS 1 O 
M»SB. Im^K^^Mmt LT 3 6%ig^2K*gp33j;i; 
^flSFtS-fr, mS^l^^j-T* 1 5 0 0 OCDt^ h^X h 

^vi/7>S^i*$^t;S1bim*48$ii^Lfco 

»'i+ifc®<bMIS*48lc. 7:^-^— ifM5^^»-T^/ 
;usTS-oi (^EW^mmnW '>*)±ti^xS^^ 

m^Lfz, 

[0 10 7] tt^ttLT, Wffi**^X (IliKJg^ 

^£stt33% micro slide glass)$ 

ffl^L. ;l;fii£(rcfey?i^b^£DJlJ¥*<l 5 0nm(cfj:S 

<fe3?i<bg)i*48$^^!i. nm.'^. -t>x>i;-Ty> 

2 0 0 W^S^7J<^n■^fflL^r . 2 S 4 n m(7)SBJ5;!,< 
8mW/cm2-l?2»rBTU V-C^SiStL. UV-C® 

itm ^ 0 ^mf&Ltzo c<Du v-c{HbJli oii. 

SiJ-r -Sfctolcfglt -1) T' -5 „ 

[0 10 8] jS:*,. ?f C>:jxfcU V-CtHbB 1 0<7)S® 
®Sii7 Hi:+»iS< , ;rti.i*^(ca'<-i)5 o o'coes 

[0 10 9] -5-(Da. uv-cBl<bJli oJiic. mm}^ 

IC J: y ®^b^(D 1 O O nmlC^j:^J:5a®)lJ^^ 

^m^. -tr>x>i;-Ty x/-9"^2 o ow{si± 

7kffi^T$fflt^T. 2 5 4 nm(;)fiBSA<8mW/'cm2-e 

[0 110] {ttmm^ 1 ) 'Mj3e®<b)i8 

BJ?A<1 5 0 nmlC7Ec5J:a®<bSJSJ|i48^ll^»i, l^lt 
5 0 0°CT-2 0»<D*allft$?Tact(Cj;y. J^J$® 
^bS8$Jg;?gLfz. C(DlSj?eiiHbJl8tt. Wt5:«'^x4' 
ic^^tti.T;!'* ypai^Ks-f 7^->ro^ESi^^ffllf^]■r-&fc 
«> i-iS It c> *ifc 1 05 1? s , 

[0 111] ^XIZ. ^if.^^fc!^J^ESI^bll8±lc. -IJlji 
lcJ;y®jb^a)li)lA<1 O O nmlC^c4J:-5«®)l)^*4 

^m^. nm'^. soo'cxzo^a^lmm^^Toztiz 

J:y. 500^«®IB$IIBL. «)l«:2^f^S!Lfc, 
[0 112] (;<5^ix:^r^;u-<7):Jj-^i4i$) Jii±TM#f> 

imi^X. 3 6 5 nml=33lt-S^«1 mW/cm2(D^fe 

*>\ ^j-SSlfcWiilfil*, 5 8 O nmlCfclt-SliRjtJtCD^ 
<b (AAbs) IZcfcyiiBliLfco -tOSfSS, «®i*2i: 
htSiLT, fi^«:i »«Slc*>lt-5^J-SSt5©:S-A<S>a 
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CO 1 13] ja±j:y. mm^not. s««<dt;u* 

[0 114] 

3EcS5S<bBll**l=. S:*:*fetta6:SA<3 1 5 nmJiiTOU 

^ S Sg*1-«®<bB ^JKJ«-r 5> C i: *<t? # «. o 
[@@a)fS«''d:i$2«] 

[01] uv®<b)lo>SMftro|l^^^b^3?-riaT?& 

[0 2] fi!Efi£?HbJl©JgMft©^^^-(b$*-ril-i?fe 
-5, 



■So 

[04] u vM<bJlfl)f$MSa)ig^S<b^3i-f 0-efc 
-5. 

[05] PESge'<-y hrtO'T >^(D«®^^-t0-Ci& 

o 

[0 6] u v®ibM^#t;«Ji«jtro^J$*-r«je0x- 

10 -O-i? 

2 o m.% 

3 0 p«3fi^e^:>y§s*t-5-f 

5 0 &m 

6 0 uvs^bB 

7 0 m^M^mMm 
a o ^mmm 

9 0 $^9\-m 



[01 ] 




150 



[06] 
90 

1 1 i 



^50 
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F^z— 4D075 BB46Z BB94Z BB95Z CA02 
CA37 CA39 DC30 DC3B EB42 
4F073 AA01 BA33 BB01 CA45 HA11 
HAM 

4G059 AA01 AC21 EA04 EA05 FA05 

FB05 
4H020 AA03 AB02 
4J038 DL021 MA14 NA06 NAll 

PA17 



